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(54) COSMETIC COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cosmetic 
composition useful as a skin-whitening agent, an 
antiaging agent and/or an agent for suppressing the 
formation of wrinkles by ultraviolet exposure. 
SOLUTION: The cosmetic composition useful as a skin- 
whitening agent, an antiaging agent and/or an agent for 
suppressing the formation of wrinkles by ultraviolet Fv 
exposure contains a compound expressed by general Ri^O JL 
formula (V) (R7 is cyclic phosphate group bonded to T^if^^OR 9 
glycosyl group, phosphate group, sulfate group or R8; R8 111 
is -CH20H, -CHO, -CH2NH2, -CH2-amino acid residue H p-^^Kl^ 
or -CH2-OP02H; and R9 is hydrogen atom or -P03H2) "3° W 
or its salt. 
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R 8 {±-CH 2 0H, -CH0, -CH 2 NH 2 , -CH r 75yiSl, X it -CH 2 -0P0 2 H* ^ L ; R 9 tt * m JK ^ 

nasi* *{fci»ih»i, atf/x»±«^«»«fc «fc«s/*7»jSotti*jjwTf*s«is»o 

[IS*3S 2 ] 

(a) i*«iKE«o-iisa (v) fg^nsifc^i, atf cb) staj$k gHtRSitsj 
im&m 3 1 

(A) 3ft 1 (V) T'StS *i3 ftl=r^, Stf (B) 7>l/:7^>:&^#-r 

s * a o 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

If U F * ~> > , K'J P + U—A, StflfU F**5yBfct.tir? 5>B 6ffS* io 
■9- - A* 5'-UV8, a If if U F * If 5 > 5'-'jy»f:tt,fe:if?5>B6'»l:iflfftT^ 

[ 0 0 0 3 ] 

f'JKiPt-*, K!)F**5y, RtfKiJFt*-* 5" - U > ife fe H m K ft Ic M L T 
[ 0 0 0 4 ] 

©fgSfi a ^„ 4' Xtt 5' fiZtfgEfSftS tlfc If * i= > B 6 12 ( tf 'J F4^> V 4' - a -D- 

^*^->F, U»J F*f> 5'-«-D-?A3->F) )S<S*WC^)8StiT^5 (GUittf, 
J. Vitaminol . , 15, pp. 160-166, 1969S. O' Methods in Enzymo 1 ogy , 280, pp. 66-71, 199 
7) o tfUH^5/> 4' - a -D- ^";Pn-> F , IfU F*->V 5'-a-D-^^3-> F © S 'tt 
^^Tii, t*'K'; K + i/ytttt, d OWHtfSBS* I? 5 0 •CTOSigSttCf 
tlT^StOfgtfifeS (09* tf. #IS 2002-265316-94iSRO t f$BB 2002-265368^^Si) 

-> F £ tf l> F * 5/ > 5' - a )V n -> F © *I W © ft S 3£ tt # & & If U F * S" > <fc t> ft 
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JiLT^S fcOfgi'J&Stf (®|^.fef. J. Vitaminol . , 17, pp. 121-124, 1971) . ^ CO 
S5£'li«f£ffifc+#T*W:ft^ 0 £ft, e £ 5 > B 6 © 3 fit IE ft ft & U V^oiX 

^ ;Wfc L ft tt $B § £ ft T V 1 ft V> 0 

[ 0 0 0 5 ] 

t£#5>B6«. *^»©)SliP (l££5>. 22, 138-141(1961)) X H: * 7 71/ 3 - * S 
©Sftl (M¥07-20664£fg) fc.k Dttffi£tttflRl±*Sz: fc#fcJ6ftTV'5o L *» L ft 

ft 5 t v 5 KjfiCtfft o ft„ 
[ 0 0 0 6 ] 

<£ 5? 5 v b e^fts^tr^s^^ig^Lfc^^-fca. m<& ^ z > (DftM&i&m-z nzm 10 

L. 4 0°C. 7 5%RHT«#TSfc, > h f >1 A /!/ '> >7 A <?)^»tf tl S C t 

#fB^2?ftTV5 (^ft^W^Ev 54(5), 54-58(1986)) * *J & SD 2 ft fc 7j< ?g % * T* i± 
. 5 >B 6 h^VftSs&Hfc fc^5Efc#£T? # 3 d £#ft]£ftT^&# C 4« M 

¥05-17355^$g) „ *©a&St± + #t?ttft < . £ft. Jh «>|g<DS5i0fc «fc X) JB5£#I&S£3 ft 

[ 0 0 0 7 ] 

e^5>B 6{±4(*itio^>/<^to«»icsBft*#s-r*K:^5>Ta&»)» at as o ft 

•5 > X 5? - -7" 7b . 17(3). 96-100(1986). #13 2002-265368^^) „ fii^««fcLTtt 20 
. tt*J: D&B£U K*~>>ftH©fc!#5>B 6 L fc fl-ffi 89 tffllft ft * 

tT. Bmif, i«tt£±6B;T506i, ift ffi tc J: S j&» «> * % ffctt fig jg fc «fc 3 i if <D J& * 
*fte4Ufcl^5hTtft 0 LfrL4tf6, S£3fefflV , 'BftT#ftlf^5>'B 6l#^ti 

jttissstttfK, j eo»j»*fca#*a»*<Kii>6ft*a2<oiigH**LTfeD. & 
Mi^ffl?WfcE-&LT««Lfc»'&fcfee*s>B 6 £L-c<?>3E#ft3a)j!itf#£,ftft^£^ 

5 H |8 £ ft o 

[ 0 0 0 8 ] 

lf^5>B6Stf*©il»#0=P^SS. ^fc3tefc#-rS=F£«tt^ffl±<D»*i:ft 30 

&lf % C £ ^Rjgitt ft So ffioT, *fgBJ§£O^M». S^St^5yB6iStt5lfit 
5Cil:$5„ # fc * fg B£ © g| H f± , 3tfc»-rs^^tt%3t»Lftif^5>B6SIJgt'Hc* 

c^s^«^-r & ft vxD^mi 

[ 0 0 0 9 ] 

*5SW#-6 tt±CO»«*§(a-r'< < ««W3RE*ff t> ftttJR» H~ * S > B 6 © 3 ffi^BS 
• ftRtf U V^XagS^^X-7 L 7l/fb Lft)f«©|g^St 3 t£2 5 >B 6lsiW& (JWT. 

rt^5>B 6lf ftj t*tl^tffe5. ) fl>inftfi«tt*SLT6D, ?#fc)Efc*f 
tSSStttftf tSfStiTV^ c fc^Iffl Lfc 0 Sft. *5g0J5^ 6 Z & fc ffl&fcfr 40 

±k© 5 > b 6 ss*#©«igffii$ira<*i LT«fflft3»ffifc'&i4K atf±E©K» 

3fiffl*H**ffl^ft±iaif 5 > B 6 St*#OSb*»ft«Jfi*ffi*^m Lfto f: ft , * B 

±12 eat 5 > b 6 Ran***, esi. ^p° B . mm. affftssa £ ©ffi^^^fc 

fc»»*^*.ftvcfc*mmLfc. £ ft . ±jBi£^5>b elifttf, itciSil, « 
{tB6itS&*. fttf ^7»«»*ft £fcMft»***-r*«r fcfeJlffiLfe. *?gBj3(±±ia 

[oo i 03 

-f ft IS , * f£ BJ3 fc J; . TfHO-^S (I) : 
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R 



R1 °xr° 



cs*. R'ttdfuaj/*!, v ymm. xf±R 2 1 ^^Lfcs«y >mm^^\, ; r z «-ch 2 

OH. -CHO. -CH 2 NH 2 . -CH r 75ySSI, X t± -CH 2 -0P0 2 H£- ^ L ; R 3 l± tK SS M ? X « -P0 3 
[00 1 1 } 

sfc. * » © »j © « a £ J: t>» ±ie-«ss (i) ^ssnaft^osifflffpiftt 

LTWffi fcT13©-«S5£ (IV) : 
lit 2 ] 




(5£*, R 4 «-CH 2 0H. -CHO. Xtt-CH 2 NH 2 *^T3&», S§^ti«IiT'filStlft«I©- 
CH 2 0H* -CHO, X«-CH 2 NH 2 ^^ L ; R 5 (i7klRJg^. XttUylSSK 
{±ffiM^tift'JV®!S*^L;R 6 {±«HS^^LTV^Tfej;V^-y3S/;l/*X{±«aS^ 

[001 2 ] 

sec:*»re<os!i©«aifcj:o» ± is — is (i) -pasnsft-&wx» j t©«©«jEi 

#8iT*2&o T\ -|&S5£ (II) : 
[ft 3 1 



HO. 



H 3 C^N^ 



(Sf. R 4 «-CH 2 0H, -CHO, X{±-CH 2 NH 2 *^-T . $S^iiSlSf«IJtlfe«IO- 
CH 2 0H, -CHO, Xii-CH 2 NH 2 ^^ L : R 5 fi7j<^M?, 7j< » © fl « . XB'J>IIiL< 
lifilStife'jyili^if) T»S*i*{fc'&1irXfci:*©*fcTlE©--«5£ (HI) : 
R 6 — X (III) 

6CT±E-»a (iv) -eS2ns{fc-&»*flB#»-rsi^*dtr:#a* t «&£ft3o 

[00 1 33 
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Ut 4 3 

R 7 0, 



R s f±-CH 2 0H. -CH0, -CH 2 NH 2 . -CH 2 -7 5 7 1Ii, X tt -CH 2 -0P0 2 H£r tk L ! R 9 tt * M SC ? 

xa-po 3 H 2 *^-r) T?asnsffc-&»x»i*-©is*-3-tr<i:fflfBk mm. fts. atf/xa 

COO 1 4 3 

(V) ■e«S4x-*{fc^«Xtt j e©«;£ffcttfi, EX. ftAKCF/Xttff 

» © & © ffi jsg m «f t & fti b t . K«j*»*oif^s>*ssfi:-r**i*, s: t>* — mm ( 

[00 1 53 

T?a&s_hffi©fbtt**©fc«>©Mtt : ca) — »sc (v) if^? n*ft-&», &zf (b) 

A) -ftgS (V) T?a«n*{t-&W» RXf (B) 7^^f >*t#t^MSit»*%W!i: 
<£ tJ 8«ftiS, 

Coo l 6] 

R 1 ti ^* U n 'J>SE». X R 2 fc *S -g- b fc 31 « 'J V B X * ^ T . * HB SB « fc: V 

T ryijay;l/Sj fctt3(tft^»©lffi (7;H h -XOf^tH 2 fi) ©*»S*I»£ 
tTf Snsll^f »-r§„ R 1 tfi t ^ 'J n -> ;l/ 1 1 (f y > i t © i - f ;l/ 8 ^ © 7 

«±<D*U^»Ol>f ftTt, ±^„ ift-g-ft^fiftlcHLTii, D-Xf±L-. SS^HI^ 

*Ot>ftiT*oTJ:K ^U3->;H^Mt§i(t^fti:LT(±, 09 * «\ D- 

n — X. L-^OFri-X. D-tf^h-X, L-tf^F-X, D-V>y— X. L-V>y 

-x. D-^;b^h-x, L-^;y^h-x. d- y # — x » l— u # — X , d- * n - x 
„ L-^^n-X, D-T5try-X, L-77e/-7, D-^a — X. L-£u-X, D- 

y*y — x, l-u^v-x, d-th-x, l-to-x. D-r*hn-x, l-7;vfd-x 

„ D-^n-X, L-^*n-X. D— f F - X . F - X » D-^/*-7, L-^^^-X, 

D-^Ay — X. t-7i»/-X> D-73 — X. L-7n — X. V ;b h — X. -feaE'^ — X 
. v^F-X, X(iv;Vhby^-x&fi'flff,n5. cti6«H, D- ^ ;F n - X 

[00 1 73 

» t/U'V», ^nij>8, h 'J f' 'J U >@£&H©R z fc^g|:K:nx^;F{££Dl/ - > _ f = :ii.-pfe.i: 
C 0 0 1 8 3 

R 2 ti-CH 2 0H. -CH0, -CH 2 NH 2 , -CB 2 -7 5 / HSI, X t± -CH Z -0P0 2 H* S T „ R 2 7b^lT-C 
H,-7S/I9itt, 75/|?O75/*8tf-CH r C^^LfcI%I«t§ 0 7' 5. ^ Bt © 
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'fyn^J'y, FiJ7l-77y, X U > . -fe y > . * t 

•fe y 5^ n ~> V x i'Xf'fy, ^^^"^V, T X 4 s > . # 5 > & H © ffi tt 7 5 

o C ft £ © -5 % . L--b'J>ii|flli\ 
[0019] 

* K-7 * W. • — > (Theodora W. Green) S £| r^n-r^^-f^ • ?}V—7*7. ■ -Y 
> • — ^7 ^ >y ^ • S/V-feiyXj (John Wiley & Sons, Inc. , 1999) „ 1/ F -? y $ 

• • y :r_ — v^i l/y • 7 * — - ^ — -ff— *y *r • -> > -b s > X J (^ 4 John Wiley & 
Sons, Inc., 1999) 3? fc: 35 « S ft T V 5 © T? . 3 * * tt Br M © U M £ % S L T . M 

[0 0 2 0 ] 

±8E-»5£ (I) Xtt (IV)?a?n5{t-&ftiiS^f IfSCi#?tS 0 
tefr**ti**fc LTtt. Wilf, SftzklRift*, Sfcft&U 5fg£i&, 'J^MBS 

s/a^S*. =i^*lfcjfi, aSfil, vv-^/I/^S, ^-fSil, ¥LM*£ 

A ffi „ ^^/I/J-^t-^AiM. 5?^^-7l/7'>*^'>A«l, h'J^f^Tytz^Ai, y 
S'^D^^^/VTiy^^^Affi^^T'V^^^Affi^^tfSC: fc # T* * * „ if V > £ E 

[ 0 0 2 1 ] 

_hIH — IS (I) Xli (IV>T?&Sft5fl:-g-&iXH: J E-©«tt. *£JttX«»Jfcft» fc L 

t#4tsi^i$§„ -m (i) xtt (iv)T-*$ftsft-&^ti i ix±(D^&mm?t 
a h a ^ -r ft t> * % bj3 © is h ic -a ^ ? ft ^ 0 

[ 0 0 2 2 ] 

±IE-«S (I) T?SSh5*58«Oft^tto!fSt^fili:L-C, W^Lff. 
If y F * ~> > 3- 0 - if A> n ~> F 
fcf iJF + fy 3- a - ^ ;l/ n v- F 
tf y K*^5 > 3-p-i?}V=t F 
tf U K + D" 5 V 3-a-^;l/3->F 
U y f 4- -9" - >!/ 3- p -if A, n ~> F 
tf y F 4 1 -9" — ;k 3- a - ^ ;l/ n >- f 
li'JFtfV 3- p -jff ^ * F ~> F 
tf y F * -> > 3-«-f5Hv' F 

N-(4-tf y K + ->;Mf l/y)-L-b y > n -> F 

N-(4-tf y Kt->;Mf l> >)-L--fe y > 3- a -^;l< 3 ~> F 

tr y k ^ > 3-y >^ 

^y F4^->> 3,4'-3S«U 

N-(4-tf y F + ->;^f >)-L--b y > 3-y 

a^**»f*Ci:fl«Tf**. S tc . !1 n 6 O fl: •& * O D-il tt # * * 6 fc » s L ^ « t L T 
^tf2CttfT't5„ o t, . *«WO^^»t4Clft5 (*«|CK^Sft5eifcl±& 
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t«:ttfT't5„ X^-Atf^R 1 . R 2 . R\ R\ R\ R«\ & Zf Xtt ± 12 © £ * k |S0 £ T? 

^SigL (IiA) . SSIS^IgBt i>)I»t§*at^Lft (ffioT. R\ R 5 . 
/2tfR fi ;fr 6ft5BiP5Itfn5l05 50'>&<ttloB«II*ft5) „ IgBK 



S-T. -fiS5£ (II) T*S£*lSfl:-&*fc-fi5£ (III) T'iJft5ftSli*y'j3-> 
JWfcKJSfcfl-LT — »5S (IV) T'I?ti5ft^ft^SS1-§ 0 CO|, S 14 ft ?W 3r fg ffl L 
Tt>. S ftf ffl LS < TfeJci/^o -«iC (II) T?-*?n* ft a\a 5 -^ 
-O-T-tr^^ H U K*S/>Jf b 1 . o 5 -^-0-^W-f;Hi U H * > > 14 . W. KorytnykP.^ 
I^T^SSS (J. Org. Chem., 32, 3791-3796, 1967) T» „ 0>J Z. fcf . a 4 , a 5 -0--f V 7 

Dtfyfve'; K*i/y«*»^tf3tTvsss (tr^sv. 49, 395-401. 1975) t* 

, 0>J k! V K ^ -9- — y jc =f-)\sT -fe 2 — ;M±D. Heyl T^y^ T 7j?£ (J . Am. C 

hem. Soc, 73, 3430-3439, 1951) t# 3 C t & T? ^ § 0 
[ 0 0 2 6 ] 30 

(in T$?ti4it^*t *>^t. RUctsif %7kmm<D&mmt lts, 

. T-fe^l/K. 'OV^;!/!, y-JbS' V ;P*> r h 7 t K 

ot7-/H, -f V 7n If U x Xlt-f V 7f U 5* 2 * ffl ^ 5 £ fc A^T f? . R 4 

C*tt5*;I/5;H©«ISi Lta, MX. if, ;HXBf «7-b?-;HSfc^ 

-4 ft, M , ^ > 5? 71/ S , X tt tert-y ^5il ttfftl, 

tert-^x-;!/^^ ^ L ;l/v' y 7- h ^ t K n t; v -f v T'n ^ y f>i, 

ixrt/, y ys^-ten-yf ;k xh; y >iy'<>f*a: if) ^s^satfx^s. a 40 

-'H. Xti^y^x^T-b^-^a^if^^J^T^c: i: & T? f? 3 „ 
[ 0 0 2 7 ] 

(III) ti&ftl^ii, m<t&M<D 1 fit h - X © if ic It 2tiL ) O 

#0£L<, 4»tffi!iitiTV^Ci«iJ:!)!f$L^ 0 c © ft ^ % , M ft (f . *®Ht 
#IS^26. « 4 fig, *r«£-jStVIII ( 0 * f t ¥ # ^ . A#s 1992) , t*H7-W. - 
— > (Theodora W. Green) r^ax^-T-^y • ? )V ~ 7 X ■ > - — A"^^^ • 

v-Vti/Xj (John Wiley 6 Sons, Inc., 1 999) & if IB Sc © 73 i£ * if tc ± D S * # 50 



[0 0 2 4 ] 
[ft 5 ] 
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[ 0 0 2 8 3 

ffl T- ^ £ & <£> T> 3& ^4>45t<!)*SfflLTtJ:^, t^TOSIitf^-fSoT 

[ 0 0 2 9 ] 

&<,^ «o*ar, ?jcsi*. T-t^;i/^-^->a^:fc-o7'^Ay-r7i/^-^v'a. a^i^ i§* 

. 7<y*^Z<0/Na^r^iM?. h U ^ a a 7" -fe h- -Y 5 x — F- * , N-^ x ;V 7 -fe F- -T 

5fc^.*^^ s ffit^tf, -ass cm Testis it fc-na (no T*asti§ft^i 

£ ©t/l/JttfO.Olfr e 100©® B-^KJS^fT 5 C #T* 0.5fr t> 2(DKlt$ 5 C £ 
[ 0 0 3 0 ] 

aKStTltOffiBilSIJRtSCfcStT?**. -IRS (II) T?S£*iSffc-& 

#j£-flgxS (in) T?sjnsft^*o*a^s5iosik:jSLT, o.oi~iooiiB©^H 

*I«^t5. SttfbSB t LT t±, M*fcf, *ft7j<Sg(HgBr 2 ). 5/ 7 > ft tJc £g (Hg (CN) 2 ) , 

hy7;vtn^^>x;i/*yti (A g oso 2 cF 3 ) , mmmmm Ugcio 4 ) . u g2 co 

3 ) » mitm (Ag 2 0) , tr-inm. J h * 0 7 -ft* ^KSS (AgBF 4 ) „ p-h;l/x 

(p-MeC 6 H 5 S0 3 Ag) „ f F 7if ;l/7 ^t-^iya?^ F ( Et 4 NBr) , 
y- h ^ ^f- )VT ')A7DV^h\ (n-Bu 4 NBr) „ p- F ;1/ x > X /V # > & (p-TsOH) 

. iM{tXX(II)(SnCl 2 ),:e{fc;XX~ (IV) (SnCl 4 ) » h 'J jif /i/>"J ;H- 'J 77- f (Me 3 
SiOS0 2 CF 3 ) . 577(t*^Ix-f^ft ( BF 3 • 0Et 2 ) . EH^-yfb^-f* (SiF 4 ) „ * 
^;H'J77-F (CH 3 0S0 2 CF 3 ) . Sfbft (ID (CuBr 2 ) . N-yniDA^U^ 5 F (N 30 
BS) „ N- 3 H^;>* (NIS) , h!)7**D.^jiyXA'*Vl (CF 3 S0 3 H) . 3 

-Fz^^j/^iji/yiSiiS ( i dcp) , |R * h U y )V * a ^ * > x ;l> * s m ( (CF 3 S0 2 
) 2 0K -^^;Mf)l-f*X;V*z>)AF'J77-h (CH 3 SS + (CH 3 ) 2 - CF 3 S0 3 ") . igfb 
•*£ > -tr l> * = )V (C s H 5 SeCl) , * f- ;l> =J- * f n v ^ F (CH 3 SBr) , X«iS*Sh'J 

x^ (Trcio 4 ) ffsuiiMS, mitm. mmmmm. hn^n^ 

*>XA/3fc>Mfci?tfffl^6*iS 0 ZittJ:OSttjI:lti9*l)*TI8^TUK 
[ 0 0 3 1 ] 

tf»SbV^„ £ K> mfcmfcte^ m*.t£. &<t*^Uls (CH 2 C1 2 ) „ *'no*>L/A (CHC1 3 40 
) „ i'^DDi^ (C1CH 2 CH 2 C1) > -0-tf>. h;l/x>. 7*F-h'J;k S^x/l/* 

(DMF) , ^ x ;l/ 7 -fe h 7 5 F (DHAc) % i ^ ;!/ 1 - f ^ » f F 5 t F n 7 
v> (THF) , Xtt-Fn^y (CH 3 N0 2 ) *6 MF 5 ft , »SL<.ttlSft^fl/yXtt 

V ;l/:n 5 ft 5 <, 2itti©tIgl<Dig^i$ffl^T*> KJSfi&tt. 

iififfi - 100~150t:€>^HT-2& t) v Jf S l< li 0~ 1 00°C © 1 1 T' $ 5 o S j£ ^ l± , ffiffl 

(± 2 — 24^ff|T?S5 0 
[ 0 0 3 2 ] 

-gSS (IV) TSSnSft^tttSfttS lXtt2fil±0«Ht|Bl4t5C 

itio, -flg^ (i) -e«*ttsfb-&tt*»ifi-r*i:i: «jns^7 so 
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f51IfcLT(i> il^cDSJStc^^Ti&Si: L T ffiffl £ ft & © ft fcf # M R f± & 

v»*«\ zkitft-^ h u f a. 7k^{t*y^A. gsthy-)i> ^^^u^a. 

Bfzfc*^- h y a. Tkffifb^ h y »> a. **{fc v =9- •> A . x » 7 ^^e- 7 6 ft 

. J6F S L < 14 Tkttffc h U A X tt *»<t A U •> A a 2 * ffi V * C fc -p * * „ ismi 

*{4\ 7;l/n-;ViS (y^y — ;W x^y-;l/^) v DMF. DMAc. 5? a: ^ ;l/ 1 — 7=- )V , ir 
5> * * I*- 3/ . 7t h>, X a C ft 6 if TffctK SSL 

< i477bn-/b©K # x XtiCtlBOl^ftTSS,, &mumi±, SI^ « - 20— 150\: H 
Iff £ L < t4 10~30iCT'^S o g-SHffffltt. ffiH-Sl^S^ 5SL K ft S ft & H fc J: 

[ 0 0 3 3 ] 

mitmmt l t^? s?* Age* xi± e ct*!T*t5AK »s l < « 

■=e © a a # iz. m z ft & &, mz.it, 7 ;i/ n — /urn & s — a*, s — turn) , 

DMF, DMAc, BI, *, Xte^ftecM^I&Jb'ffl^^tU » £ L < fct y 2 y - ;b X tt IE » 
^ ffl V» £ C Tf £ £ „ K iSiB 14 a « 0~ 50TC T * •> , »Sb<ttlO~ 30T T? & £ 0 g 

»S L < {4 1~16B# p^-e^ § „ 
[ 0 0 3 4 ] 

J: ^ T 1 7 -b ^ - ;WLX ^ y 7^ 'J r > ItT-t § o in 7j< # M fc M T 3 2: I. T t4 

» mn <d & feic 15^ r m t v r &m z n & & id & niim ic mmit & & , mm, mit* 
m?K, mm, mm, xt4 P -h x;]s&>mm&mif zn, SfSL<iii^xiiifs& 

^ & ftfcf # fcz fftj ^ f ± & ^ 00 it (4*, 7/bn — (y#y — :x#y— 7b*§:) , 
DMF. DMAc. *J3L?-A,3L— 7- )\, ^ fl-7tFD77>' 1 * * U" > . 7k. 7th>, X i4 
CtiP»©Zg-g-#i^T'feO, » ^ L < {4 7 7b n — /I/ Si . 7j<. Xt4<l*ie>0[>Jf|-a-^n?a&§ o S 
JSSfiS^ il^-20~150°CT-fe D . $? S U < {4 10— lOOt: H lb „ S'S^M'4. ffi ffl f <5 
Sf«, £iSSS% Z^J: DH&Stj*. 3 « 5^ - 36B# n t? a& D , »SL< {410^-1 

[ 0 0 3 5 ] 

S&temSti*?. R'tf-CBrZS/l, X (4 -CH 2 NH Z T £ (IV) ft: -g- $5f & , 
R 4 A*-CH0^fe S-^S (IV) Oft§*t75>'lXlitHn+i>*75i't«t^l 1 

c *t®(D±)vm*zs}VMRzfmm<Dmm&izmwm-v&z>fr, xt4^ 

J ■ (-*L#fl--«#a, 1985) fc»2*©^^% 0 =ijSg#A*^^(C A^-P#§ 0 

[ 0 0 3 6 ] 

LTffiffl^tis t,oT?fe*iarif fc*ois(±a:f 3&«, ftisitLttt^ «*tf, *»ft^-h 
y>A. TkKftAy^A. TkMft A;i/S/^ a, 7K^fb7^y<>A, gith'j-)i> gi^A 
y->A. MiA^i/^A, mm^v^i^, mmTkm-r h y ■> a, sh*** y f a, »{t 

A ;b->>> A, Kffc^y^A. XUSithVf A4?fii, WiSSi: LtafJAH, 7> 
q& - 7 . * =?■ ;l> 7 5 > , hiJif;l/7;>, hU^f *75>, > ? ->^n-^^v';l/75 
>, V y ^ ;i/ 7 — y > , vf y > v N-^?;bt^*'jy, n - ^- }V tf ^ y > % 71/ ^ 
n y ^^xt4^y y >a if tfmifbti, »i l< ^Tkift* >j ^l, isth^ 
a. xt4 h y x^;b7 5 e itm^ztiz. Eu&mm t lt i±, s.s^<Dmn^mif-r, 
m m * m m r s c t & t- * s ?§ » t & ti a # n tt a . w * ar , 7 ;b n - ;b m ( y 
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*/ — A>* ^ £ 7 — ;J/& if ) » DMF. DMAc, V i =f~ )V x. — -f ;I/ , 7^ h^t ^ 
X!icn^Og^lT$5 0 SESgii, a«tt-20~150TCTab 5 » »SL<H2D~100 

[ 0 0 3 7 ] 

Xli7kmitm t LTNaBH 4 , NaBH 3 CN, NaBH(0He) 3 & if © Tkfg ft jSf"J ^ fl ffl T -5 C # T? # S 
8SKttA7->*')iS| 1 X {± NaBH 4 T? & 3 . M JS?g*S i: L T « . M « M t 4 £ a 

^^SttftftassaTfa&ntfjf-oastiWKiis^snavjQ*. 0>j*»£» r^n-^si (* 10 

X^y-;l/4fc-) % DMF. DMAc, 7k. X»f*l50ig^f|i!|lfflV^tl, 

~50XT»*»>, »it<B10~30tT'fe§ o S JS ft » fct » jg'HU SiSM* 

42fciDJ|48ii, >13ri~24ff$p E §T?& D , »$L<ttl~16tFITi&§o 
[ 0 0 3 8 3 

— «S (I) T'i?n5*SiO';>®xxf ;H*ft-&iii, «*,UT* T IB to El JS5 ^ 
toTHltSCttf-ptS. X*-A4t®R\ R 2 , R\ R\ R s X tt R B l± ± IB © 5£ 8 £ m 

Tscsissfca, ixH2«±©fiis^tt s-iss (iv) -essns 

ft^ft*«i6L (IgC) „ ifilS^lgB ic <fc 15 B4tt^-«35ri**^Lft (tot, R 4 

» r\ srfs 6 ft^45f fr6Iifn%I©^i?)'>&< f: t i^>t±ffi»»^^-r^) o x 20 

^ttf«TO«iI4HeicKItsiS42fcJ: !>fftjft5. fe •=> i: fe , CD 
^SSftS*5SliliOffc^&©»£;£a{iTe©*ffik:lE5£2ftS C fc fi4^„ £ fe „ -Jg 
A (I) T?asn^*%BJ©{t^#[©iBHfi. TI2©^?Sfc<fcOSig^nfcfe©fc|?iS* 

[ 0 0 3 9 ] 
[ft 6 ] 




30 



[ 0 0 4 0 ] 

S-T, ISOSSTfc, (II) "frashsft:^**: y >mitM£1t V >m{tELfc 

{cf^LT-gg^ (IV) -etJftSft^i^lItS, -«5S (ID T"I?n5fc-&»{i, 

tf, a ( ,« s ->*-0-7tf;^y F * v- > ^ a 4 . a 5 -->*-0-^ > V'-f;!/ If U F^->>{i 
. W. KorytnykS #3i-<T 3 73 ?£ (J. Org. Chem., 32, 3791-3796, 1967) t» x ffl Z. If 
, a 4 , a 5 -0— f V 7 1 a H >J f > f 'J F + -> V S * B 6 ^ S ^ t t ^ 7j S ( If * = V . 49, 
395-401, 1975) , MAtfUi; H**-* * y X ^ /I/ 7 -b £ - 7W± D. HeylBA^-^T 40 
<^S73i£ (J. Am. Chem. Soc, 73, 3430-3439, 1951) T'lS l itfl'tS. 
[ 0 0 4 1 ] 

— 0£xS (II) Tl^nSfc^itfe^T, R 4 K43tf-5?j<il*£Df£«3Si:LTfci:. If 
„ r-b^^X, -OW^S, 'Oi^^l/S, tert-y^ ;I/->*^ v- U 7I/ S . 7 1 F ^ K F 
D tf ^ - ;V S , -fVT'nlf'Jf Xii^V7f'Jfyl4H*ffll^L t^T'?, R 4 

fc 43 S * ;l/ ^ n, » © ffi « m t L T « , m z- tf . 7-tf ;HXttItt7-b^-;H4 if^r 

^>'>**I> Xtitert-y b*zs it] ism* if * fli ^ 5 C 

o R 5 i:LTti. 7k*Jg^. ?J<M»©ffiaS C0B*lf. ^>W^S, ^ > 

tert-^^;!/^^ ^;b-> y fl>7kHnif7-;H, V y a tf y ^ > S, 50 
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xti-fy7?yfvi*i:) , xit v ynii < it&mz ntc y >^ era*.**, y 

[ 0 0 4 2 3 

— «s cii)-T?^?fn«ft-&»fc y >»<fc3«©-jt*tt. «8ittf, —use (in T?s?n 
*>* e loo® a ■?? & 5 c a* » s l . 

[ 0 0 4 3 ] 

•JyafcatLTtt, 09x.fcf, **^*<bU>» **S/JHfcU>, **-i/7yfc'Jy, 

n « ft: V > II , ift'jyl, Jlfc'jyi, y > „ # y y >i, X ft t- h ^ £ n a y 

[ 0 0 4 4 ] 

lI©iI[i#£HS2nS:^)!)^ lISfiiLTtt, fliltf. *ifttF'J^A > * 

nth* y 9 a* *M^t* ;i/ a. *ntrtij>>A, sith'j^i, K»#y>A» m 

i**^^^ Rft^'Jf A» Kl*«th'JDi, K»*sR*>Jfiv SHb 7J 7k "7 A 
, Ifcrt'J^A, 'Jyilth^A, 'J'y|=tMJ9A, 'J>|-i'J9A, Xtt'J 
ylHAiJ^ASJftffflt^tlS. t«S«iLT!±, 09*fcf, 7>=E-7. *J*=f-)VT 
5 V , l-ijif;!//^, h'J^f;l/7 5y s ^->^ da^ ->^7 5 y. ;l/ 7 — V 

> , ey-^y, N - y ^ 71/ 1 A> * 'J > „ N - a: 71/ If ^ y s? > , ;V ^ i? 1/ , n y ^ >- X f± 
*/'J if tf^tf £ ft, jffi: L < ti tf y Htfffl v» 6*14. 

[ 0 0 4 5 ] 

g is ?g g is © it tT * as if f , BJR*»«i-rs c fcjyT?#sjs«-ea5titfW 

lc PI 5g £ ft ft ^ *>* , m l£ \£ y *J > , dmf, * , 7th h | j^f;i/ijy| < X t± d ft 
6os^*t*d, »$(><iii;yi/*>T3&5. #jx.jf, gjssfttt. mmz -20— loot; 

© H T- % ?> , ff$L<(i0~50t©«lT'3&5 o g JS B# fig ti , <£ ffl "T 3 JgC 3ft , gl, g 
fSfifiS: H fc .fc !> gftfctf , flIIAJf 5#fffl~36BSIHg£T?2& ?K » £ L < » 10# US ~ 161$ 

[ 0 0 4 6 ] 

^t^T, -»5£ (IV) T'iJti^ft&ttSftTS lXti2HiO«IS^i£tSt 
fcfciD, -85^ (I) T'iJnSft^i^IitSct^ttS, 08*. tf. S1S^7 
tf;HT*S«^li, y to 7j< ^ M ioti7^f;Htf fti * 4)- » fc ffi ffl 

t^#, 09* tf, *K{t^- h y a, *ift*yji, sith'j^A, s»*y>A, $ 

h 'J * A. **ftt hV>A, 7kfgffcy A, XS7 V^^TTkft HtfiMf £ 

ft, l < i±7ktt<b^ h y •> a, zk»fl:* y ^AxtiKifc**^- h y f Aa fr*ffl^5 
ctffT?*«. gjiSjgat LTit. sjsojiff ttS6»f r> *»*»«?t § c t a^-e^ s?t 

m.T~ $> til£ icfaimii & & , m*--l2> 7 71/ rr — A, m ( ^ £ y — 71/ , 3i £ y — ;l/ % if ) , 
DMF, DMAc, 'J Ji^/l/ai — ff7tFD77>, 5? ^ +J- > , 7k, Xtt 

Cti?>cDS-a-^l^:t"T-fet), &SL<B7;l/3 - ;l/ Si , 7k, X8:n6'Og$*7fe«. 

73" ~ 1 6B# fST*$5„ 
[ 0 0 4 7 ] 

99 x HT , SIS^M y->*;H7?36Sl^-(i, ?k |R ^ Jp «fc o T ffii ^ >">* 71/ -ft T ^ „ 7 J< 

fi^CSililftBSSftav^, M^lfs T ;I/ n - ;l/ ( ^ £ 7 - 71/ , :n # y - ;1/ & H ) 
, DMF, DMAc, Wil, 7k, Xtt*ft6«SA»tfll>&ti, » S L < l± >t ^ y - ;l X SlF 
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gj&H#fig», &m? z mm. mm. ESfisaHfcjconas*. ani — zmfB-ez, *> 

[ 0 0 4 8 ] 

LTtt, SftO&ftfc: j5V>Ttt£ LTf ffl?ft5fe©?$ti!f# fc SO IB B: ft ^ i&M. 
Jftft***, Sfctt. PH. Xttp-h ^x >x**y|ft E&mtfbti* »SL<(i^|gx 

■a L *& « & jK * n if # tc ftj is a ft v # , ft * if , 7*3-*g ( * * y — >k x ^ y - 10 

;l/ftif) , DMK DMAc. x >l/ a: — 7- j\, , T-F5*fcFa:7^> % S> * 3r "9- :x , ik. T -fe 

XJi C ft 5 ©S^ttS: E T°%> K> , »f L<ti7;l/n-;H, 7.k. Xtt C ft & Oi^ 
1&T&So SJSzSS«> iI^-20~I50XT?& *> * L < (±10~1001C-Z?&5 0 EJSB^H 

tt» tftsi^v mm. sissss 2k «t t> s ii#5#~36isf est* d , 

L < (i 10#~16Hf Hi? £> •& „ 
[ 0 0 4 9 ] 

m © M&ya It . — » 5£ (V) T-IS ft5 If ^ 5 > B 6 llftXH? ttJiS 

T±I2*£*5>B 6 ^&Rtfffi©j|g#©#WB{STtf SMSftT^*^? #$I#&S 0 20 
[ 0 0 5 0 ] 

*&m<DMm®><Dmmitft ts^^hs ixsnasi, ap i # a ft if © a s, 

&j£fgK »»ffl»ft HOfmMlJj. fttf ffcffi»IBJS*&fc LT©JB3fc**»3l: L^„ E£& 
fig^lfc t± k h © « © ^ II, Stf»*fcfflV>&nSKIiliJ«»©S3Ej». ^fc>f3>£^ 
tt-S-H'* 5 t h JXftOttftSIttiftloftjKfuM ^ 6 B^fflfSfeft if # 

*$na„ iiasiiLtii, »sk «ttS"k tn&ftK cw^tf, stu, 

7 * ;l/ A n -7^ > ^J£, mmWH&t. »3fe&. ?a77;Vfi, -Jl££ftif) , *?"-fe>l/ 
ffl. »*»A»J, »»k Xl«Il*Jglr*I«t? *i3 JlB£?g»iy©&*fgiJft if s 

tt* 5 ft5o ioidflicB. H»*a, *SK'J>i'S2oRfi*, A a Ss to &J © ts 

„ 09*fcf, ^»^r— , 7r^vf- v>3>. a — J't>7'-4?*f tf sc iff 
^ S „ o t fe , C*ie>fct#!l^©7ci6©k©-T 5 ;fetu e: ft £ PS £ ft ^ C £: «: ft V"> a 
[ 0 0 51] 

*lii©iI(Sfttcfe^T, 5 > B 6 f§»&0#^*tt#fcP!S2*iftt^\ ft 

i^tfs » j£ » © £ fi fc: # LT0.001ti;<-* > h fct_t. »S L < ii0.005ll^--b 

[ 0 0 5 2 ] 

±©fi£»£:ig-&LT, * 6JcBiJOffldE»ftsH«bT t, ±fc C©<fc3ftaWZ?JBV k 5ftS 40 
*5EWO«ric»OfflJftE J: ») SSI^^aiaaiRRjfigTf ») , ^oaSBUfcllS 

S ^ in ^ ft if ) ?ffli^Lt^Tf, ;taiftfi&2©ft&fHj«ttTttft&a;tai**fliv>3 

[ 0 0 5 3 ] 

*#£BJ3 © fi « ^ lz is S e * 5 > B 6 m * l^ < f& <D fig ^ i: L T t± , fi?IJ ^. « . 75; 
BaK. *;l/t>. i«> S^ft if ©^ilfStt^K. JKSftif^ 

Fnt->/f ;H?;|/n-x> t Fn + ->^f A/Dlf^-fe^B-x, sj? U \£ — jV \? & V F 

*y fz;b7*3-;K x + XbUV, ^;l/^>, aYb»». «B-ffc»f». 77lf7J 50 



(13) 



JP 2008-13578 A 2008.1.24 



y2ls—b. =7- ;V ;l xn ~ X. t-77e/-X, n — X , -> 'J # — X 

. D-U*-X. D-RtfL-ft^ ^ h -X, D-^;l/n-X. D-V>y-X. D-7;I/^f--X, 
L-y/l/* — X. 3 — X, 0-^*^1/ n -9- 5 D-V ;l/ l£ h — ;]/ s D-V > ^ 

b— ;K ft"^y^b-/W inn-*, -fe ;l/ t£ * — X . y > =f- * e — X » -Ty?;l/h 
-X. 3-S^tf^--X, ^^h-X. ^ ^ ^ h — ;l/ . 7 = t'J iTt-X, V/l/h-X. * 
yt£:t — X, -yn — X. V*n — X. SA3 ^ y — x . M/ad-x, ^v^^ 

ftXh>J>, Xr7'J^»Stff OB»ft, ~> 3 «flti)Hf|gxx^;K bv^&an 
~>7 i >7^^ 7X^jbT-A> x-r-tfT 7 . r-brx/l/y r A, Ifyftyv, 75/7;i/ + ;l/ 
^^^u u-hKi^ft, ;* * * y jb^^^^tr = >i/#'y v- v ^ytr- 10 

*7t^-*-> , ifA7S>7*T-F 1 SL«K *->'ih-;K »5fc»7E 
8S*S&. 77if yif yrt/S/b — /I/. 3 — >777-, /Mft, $$ 

7;I'4 ; yitb'J')i„ ft-t?-f>. ^*;Vf V> ft-K^>, ^7 

[ 0 0 5 4 ] 

bv. ^Anyif, KBfl. ififl:», Eft -vv ft* v . y y -b? a y v > ft > , igfLv 

^A. Xf7yylv^*->7A 1 HtV7"*->7A, K»vy*S/«>A. Btl&'vy**/ 
y^ni/at^y*2/-> A. f'lf/l/ST^^i/^i^ *»fllvif*i/i>A, iff? 
^*S"7A, >Jy||vn->7A (II) , 'jyg?y^J/7i (III) „ 

ft/l/S">A, ^A3>IA;^7i, RSA/l'^^A, g ~ y > SI * /!✓ > * A „ Mfty 
*7 A . 3 fb * y r> A ft H # A. T* V* T J; o £ £ fc „ #8HT, Mittf, ^ ft » 
„ i-A')i, ft £ ?ft . ^ 4^ 3 ^ 3 >" $k u > m , u z e>m, a — 

7)K77V-A-, Mtt7l/-A-, ~ > h 7 U — — , 30 

'?^-5yh71/-; , ;- 1 dl-* > i- -;K 1-^ > h — ;l/ ft if A,? v T fe J: v„ 
Mt.LT. ^jz^m, 151, 3TXn/H£>^ 7XA;bf-i, Xrlf7, 

■9- y ft U > s ^'Jf A'Jf >r*Uf A, V — ~?=f-Z/. 7-tX^77-A^itf?,n5„ 

Lft^HfSSifstLtllffttCT'iO, ± IS O J£ » tt C tl & fc iSS S tl 
5: fc H ft ^ . 
[ 0 0 5 5 ] 

-K5£ (V) T?*Sftsfb-a-WXH: Sftttfi«iftif?5yB6Sifti:L 

2©#»fc*sv»T*rffi-ff*s o 0!i*.fcf. mm thru, tr^ = >b e^sgofBsy/ 
xaj&SK fe5^«sift, wife, m • m • ummtDmm^&mm^, x«?Lis*»ft h o 40 

^* (WA tfPftUi, PBjft. Slfe, ft • ffttS$* g»iS«ifefti£) oM«M7S 

^. o 

[ 0 0 5 6 ] 

Sft. tSHTfi, «Atf. ?fS^^7}<. «*3£fa6&-©**afl:. (-9- 
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«o-tf*- d fflftaa* i: fc^Ao-r s c £#-e#3„ fcott. -ass (v) xmznzit 

[0 0 5 7 ] 

HAtr ca) _ht2©-«g^ (v) Tasnsfc^it (b) sta 

6gf SftO^Waii^lcISI^ tl&^tf. £F $ L < tifllSil^lit^LTO. 0 0 0 0 
l ~ 2 . OK»/^--b>'hT'^t),<J:t)»Sb<t±0. 00l~l. OlI;«-t>M« 10 

# So 

[ 0 0 5 8 ] 

>K ^SBUBOS&SfcSlftfo&V^lin?, ffc«»*EMfl.&, fl. ffl |£ 31 „° 0 « © g »J fc ffl # 
ffiffiSftSlSSK WAJf, tR % a SI, #*flg»tt8!L 

y*fl:M, akSSMfl-?, fiMjaSK we. Qmitsm 

. «B»k ss, msi. p Hiii, ism, mm - mm ■ ts^wafcownaw 

[**60ij] 

[ 0 0 5 9 ] 

fc: Kg ^ $ ti S ci 1 1± «/•> „ 

[ 0 0 6 0 ] 

09 1 : K*->> 3- p -D- *~ 71/ n F ©Sift 

a) 3- (2, 3, 4, 6- -T" h ^ -0-7 -tr ^ 71/ - j8 -D-y*7l/ n If ^ y J/ 7I/)- a 4 , a s -i/-0-T -fe^;l/t* 
U F * *s > 

a 4 , a 5 ->*-0-7tf*^'J K + i'ySil (4.90 g. 1 7 . 2 mmol ) lc CHC 1 3 ( 1 50 m 1 ) t 30 

fflSjNaHco 3 7k»«cioo mi)*iip«.. mux i mmmwutzm. ^mm^mm^^ykxm^ 
Lfc 0 wa»**it*iigso 4 -PK«ft» jg^^MffiesLfco sen&afisft (4.0 g ) , 

2,3,4,6-t" h 7 - 0- 7 -fe f ;b - fl - D- 3 H 5 7 ^ n ?>T K (9.74 g, 23.7 ho 
1) £CH 2 C1 2 (70 il)tg»L, RMC4.36 g, 15.8 mmoD^ta^. 36 ft , g«#H«R 
tflST, -Bft*#Lft 0 glSfg^MEEiiil^. A 7 A ^ P v h ^5 A (->y*y 

71/ ; 600 g. n — .*U">:»»3i^^l/ = i:20il-&»J«-p}StB) T* « S b T Q fi H ft © gfE ft 

(7.17 g. XR^78%) *#fc 0 
fflUS : 89-931C 

J±]66ftfi [a] D =-20° (c=0.2. CHC1 3 ) 

1 H-NMR (CDCI3) 8 ppm ; 2.03(3H,s), 2.04(3H,s), 2.07(3H,s), 2.08(3H,s), 2.09(3H, 40 
s), 2.14(3H,s), 2.55(3H,s), 3 . 5-3 . 6 ( 1H , m) , 4 . 0-4 . 2 (2H , m) , 4.83(1 H,d), 5.1-5.4(7 
H.m) , 8.38(1H, s ) 
[ 0 0 6 1 ] 

b) tf V F 3=- > > 3- jS -D- ^ 71/ 3 v- F 

0B 1 -a©fb^» (7.10 g. 12.2 mmol)^ ^ r> y - 71/ (40 ml) i: ?J< (20 ml) fc $ HP L „ 
*^«ffT, *Sft*'J ^A(3.38 g, 51.8 noDtlDi, »I¥S 1ST 1 f| 

a»bfe„ lm&wtx^m si^ii^i^nvH^i (spsso 

: 100 mk *fr&20* * * ^"-7b*S«TfJSm) T««.Lfeo tf 6 tl tz. M ft * ?J< (200 m 1 ) 

fc**L. ffittK (50% 150 mg) *SAL, 60TC"P30»H. »J$ L fc 0 S ft K * 

BOftv ?J<?r jgEff L. ai ^ y-7l/-7j< (10 : K 88 ml) *> 6 S IS h b b "T 3 C i: fc J; D , 6 50 
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&3£ H Q H ©gt82ft;i%-fe (3.14 g> IR*78%) *mtc 0 C©ft^i©7y?-Stt, a - 7 
rrs/^f — -if (n >y ^ &§3. Saccharomyces cerevisiae J; o T StJTk # £ tl f 

, p 3 (t'Ji^>*l*ai, 7-*>Kgl3tE) tcioT^tiPM 
fl? £ ft tf y K ^ i> > #321 ist L fc £ t e> x 0 M T & -5 c i: #5tM ft „ 
: 211-2121C 

J±i!7t* Ea]„=-6.0° (c=1.0, H 2 0). 

1 H-NMR (DMS0-d fi ) 5 ppm ; 2.49(3H,s), 3 . 0-3 . 7 (6H ,m) . 4 .3-5. 2(1 OH. ■) . 5.59(lH,d,J 
=4.8 Hz) , 8.25(1H, s ) 
[ 0 0 6 2 ] 

m 2 : tf y k u- - * 3- s -d-^* ji/3->k©si 

a) 3-(2,3,4,6-t- h ^ -0-7 -t? ^ - 0 -D-^/bn \£ =r / ->;l/)-l£ »J K^-y-- ;1/ f yi fJ i, 
7 -fe £ — /I/ 

S**H«T"PliU K^t-^t / x^-A-r-fe JHfiH* (n.o g N 47.5 mmol) £ C 
H Z C1 2 (100 ml) tHL, *»T, i- 'J xf ;V7 5 > (6.63 nl, 47 . 5 mmol) % to * „ £ 
g{C#?^^. 2,3,4,6-t" F ^-0-T-fe^;P-a ^ y ? a v ^ jr (23 . 4 g v 5 

7.0 Biiol) ZtafLtco K*«(13.1 g 47.5 nmol) iB * „ 

mmmnhrcm. 351c -?24isra s*s«*3». ai*i5A 

^nvh^A (i/ U Ay^I/ ; 600 g. n-Hexane:B«o:^->b=i:2<!>Si^SJSETSSm) "ff M 
MtT, aEft^fe (20.8 g. 84%) ^fffc 

1 H-NMR (CDCI3) & ppm; 1 . 2-1 . 4 (3H ,m) , 2 . 0-2 . 1 ( 12H , m) , 2 . 45 (1 . 7H , s) , 2 . 54 ( 1 . 3H , s) , 
3.5-4.3(5H.a) . 4.9-5.6(6H,m) , 6 . 24 (0. 5H , d , J = l . 8Hz) , 6 . 42(0 . 5H , d , J = l . 7Hz) , 8.16(0 
.5H, s ) , 8.30(0.5H,s) 
[ 0 0 6 3 ] 

b) 3-(2,3,4,6-5 1 h -0-7 ■it =f- )l> - 0 -D-^;l/3 tf ■=> J ->7l/)-t! »J H^-y- — ^ 

082-a )©{fc-&fe (20.0 g. 38.1 mmol) £7j<(200 mDRtflN (38 mD^iP^.. S 

mt, 3o»Hatfbft, M(5ff^s§f!=;t5i«, ggfiiaw7jcC2oo «i)*iw^. mm^-^ 

?V (300 ml)T?»fcBL7c 0 te 7 J cMgS o 4 g^, ££E«*g&, BSifci7i>D7 (2/ 
U*y*;600 g. CHCl s :lie0H =50: 1 © S « T » ffl ) T'llLT, SIS 

ft'-&fe(10.8 g, 57.0%)^t#fc o 

1 H-NMR (CDCl 3 )5ppm; 2 . 0-2 . 1 (1 2H , m) , 2.45(1 .8H.s) , 2 . 54 (1 . 2H , s) , 3 . 6-4 . 3 (4H ,m) , 
4.9-5.5(6H,m) , 6 . 6-6 . 7 (1 H , m) , 8 . 1 9(0 . 6H , s ) , 8.29(0.4H,s) 
[ 0 0 6 4 ] 

c) try 3-0 -D-^Ol/n ~> F 

i2-b)(OfUi (2.0 g, 4.02 mmol) £:Me0H(25 ml)fc7k(3 iDtgiL, *?fc»#T 
x *BHfc* 'J ^A (262 mg. 4.02 mmol) *7\i(2 ml ) K M L 7c fe © * isa x. , 1ST' I B? 

AvA^nvh^A (SP850 ; 100 mK 7k £> 30K MeOHTk jg T* r§ ffi ) TfigLfe, 
f*&ftfcB{***<200 nl)fc:}SWL» SttK (50%il#:, 150 ig)^SAL> 60°CT*30# 

88%)^rt#fc 0 

: 130— 140°C 

ttmytm. iai B = -38.4° ( c =i.o. h 2 o) 

1 H-NMR (DMS0-d 6 ) 6 ppm ; 2.42(3H,s), 3 . 0-3 . 5 (5H , m) , 3 . 6-3 . 8 ( 1H, m) , 4 . 6-5 . 5(7H,«) 
, 6.5-6.6(lH,m), 6 . 84 (0 . 4H , d , J =6 . 6Hz) , 6 . 98(0 . 6H , d . J = 7 . 0Hz) , 8 . 05 (0 . 6H , s ) , 8.20 
(0.4H, s ) 
[ 0 0 6 5 ] 

ffil 3 : tf y K 4- V 5 > 3- 0 -D-^;l/ n F ©IS £ 

a) 3-(2,3,4,6-T- h 5 -0-7 -fe ^ ;!/ - fi -D- ^ ^ 3 tf ^ y ;l/ ) - tf U F + - ;t * * zs A 

«2-b)©{t-^fe (6.0 g. 12.1 mmol)?: 7k (200 iDtCgfL, B» ± h 'J £ A (1 . 29 g , 
15.7 mmol) fcSftt + ->*7 >ti^ i(l.26 g, 18 . 2 mmo 1 ) * Sp X , ilgftT, 30^ 
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mmnvrco mm&ttfimvk* r^x^;K3oo mi)T*»mb. ss7jcM g so 4 i£*i&, mm* 

SEISSl, SS{!ii?xf;i/x-T;l/*iP^, WffibftHffc^Sifcb, .x ;V a: — -r 7l> 
Tftita, IES1L« « IB ft 1^(5.49 g, 89%)£f#ft D 

'H-NMR (CDCIj) 5 ppm; 2.03(3H,s), 2.03(3H,s), 2.05(3H,s), 2.19(3H,s), 2.56(3H,s) 
, 3.5-3. 7(lH,m), 4 . 0-4 . 2 (2H , n) , 4 . 61 (2H,brs) , 4 . 80 (1H , d , J=7 . 9Hz) , 5 . 0 (lH ,brs) , 5 
.l-5.5(3H,m) , 8.40(lH,s), 8.57(lH,s), 10.9(lH,brs) 
[ 0 0 6 6 ] 

b) 3-(2, 3,4,6-7" F ^-O-r-te^lz-jS -D-^~7l/3 \t ^ J is V F 4 1 "9" 5 > 
B»j3-a)©{b-&tfC2.28 g. 4.41 mmo 1 ) * Wt M (60 ml)fc: ?g$P b , 5% Pd-C(AD. 50%weU 1. 

2g)©#feT. ^iiTMIIf HSEtt*SlE{fcbfc„ tt#*3BiJ», M*«ffiS*b» IS^A 10 
7A^n7h^7A(i"JAy*;50 g> CHC1 3 :MeOH:AcOH =10: 1:0.01"?? Hi) T? 

«SL, mmit-SVa Cl.97g. 90%)%f#fc o 

1 H-NMR (CDC1 3 ) ,5 ppm; 2.01(3H.s), 2.05(6H,s), 2.16(3H,s), 2.53(3H,s), 3.5-5.4(14 
H,m), 8.32(lH,s) 
[ 0 0 6 7 ] 

c) K!)Ht*5> 3- 0 -D-$Ot/ n F 

01 3-b) (1.90 g v 3.81 uol)« * £ y -;V (25 ml)^7j<(3 mDfcitlL, * » 

&J$T> 7k»{t* V V A (498 »g. 7.62 ■■ol)**(4 ml) ic m M b ft fc <D * iU x. . ggfl 
BtfiSa^Lfto JSm©?g*;&ttaS»* 6N llftfftL, MffiJgffL. aa*7k(50 ml)fc: 
l^fiPL. IN * IS ft -J- F U ^ AT?pH 10k b, #^A^avh^5A (SP850 : 100 mb 7k 20 
3b»6.30% «eOH*»?ST?»m) Tllbft, f§ 6 ft ft B # (200 iDtigfL, ffittK(5 
0% 250 »g)*iQ*.. 60TC"P30»|fflaH!Lfto iSttS^5S!ltx 3 ?£ ^ 5* M b , 

&&mfem®5k<DmK<t^mu89 . gx is%)^f#ft D 

Mtj& : 205~212°C 

ibffi^fi [a] „ = -6.1° (c = 1.0. H 2 0K 

1 H-NMR (DMS0-d 6 ) 5 ppm : 2.49<3H,s). 3 . 0-3 . 5 ( 1 OH , m) , 3 . 6-3 . 8 (2H . m) . 4.02(lH,d,J= 
12.0Hz>, 4.3-4.7(3H,m), 5 .0-5. 1 (2H.m) , 8.15(lH,s) 
[ 0 0 6 8 ] 

m 4 : H° U F 4^ ^ > 3-/3 -D-7? 7 ^ b ■> h' © IS i£ 

a) 3-(2,3,4,6-r F 5 -0-7 -fe *-7l>- 0 -D-ptf 7 £ h fc? ^ / ~> 71/ ) - a 4 , a 5 -S?-0-7 -fe 30 
fef U F 4- > >■ 

a 4 , a 5 - i?-0- fcf 'J F* v->m^iS(7.82 g. 27 .0 mmol) lz CHC1 3 (300 ml) 
k f§ftNaHC0 3 7kT§?« (200 mO^rtox, Ifif 1 ^ M» L ft f > *3 « JB * ffi ft T 

a?*Lfto *«»*«ft*Mgso 4 .T?ffi*«, mmttmrnmizLrcv m & ftft b&b#(h.4 g 

„ 27.0 mmol) k 2,3,4,6-7" F =y -0-7 -fe ^ 7b - /3 -D-7J* 9 ^h^7/->*7D5 F*CH 2 C1 2 
(60 aOfciSSPL. K^ig(6.70 g, 24.3 mmol ) 3: })Q * . M ft . S IS 31 B ^ T , £fiT?15IS 
M. JSiffiT, 7WIWit#Lft 0 ^ftttSSBIft. M«^MEES*L. Sift £ * 5 A * a v 
F ^ A (-> y A ^71/ ; 700 g, HexanerWHi^-^-i :3<0«^»«Tf »tfJ)T? tt« Sfe 
@{*©giIB{L -8-^1(8.23 g, 58%)^t#ft 0 

1 H-NMR (CDCI3) 5 ppm ; 1.97(3H,s), 2.02(3H,s), 2.09(3H,s), 2.10(3H,s), 2.15(3H, 40 
s), 2.22(3H,s), 2.56(3H,s), 3 . 7-3 . 9( 1H , m) . 4 . 0-4 . 2 (2H , m) , 4 . 79 (1 H , d , J =8 . 1Hz) , 5. 
0-5.6(7H,m) , 8.39(1H, s ) 
[ 0 0 6 9 ] 

b) \£ y K + -> > 3- p -D-7J 7^h->F 

M4-a)<0 ft #1(8.20 g, 1 4 . lmmo 1 ) ^ * Z J — 71/ (80 *1)IC )J(itT> *^ft* 
g. 91.8 ■«ol)*zk(20 Bl)tS8Lfttd?lii, M S T? 30» n * # b ft „ 
IfiO}|**»aft. 6N J^^T-^ftb, ifflSl, ll^A7A^n?h^7A (SP8 
50 ; 100 mK 7j<7b^5.15% MeOH* JS «t ^ » ffi) T? « ® b ft 0 « & ft ft @ * ^ 7k (400 
«»b, ?gtt^(50% gf*, 500 mg)^SDA, 60°C T* 30tt « b ft . ig te & £ 3 Kl ?J< 

S»^x^7-7l/-7j< (2: 1) (150 BI6»-rsci:fcJ:!>te&«- 50 
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tt*Sft©£B{fc£-«K3.67g , 79%)£*§ft 0 
Wife : 215XU± 

itmyem [a] „= +4.5° ( c =i.o, h 2 o) 

'H-NMR (DMS0-d 6 ) 5 ppm ; Z.49(3H.s). 3 . 2-3 . 7 (6H , m) , 4 . 4-4 . 9 (9H , m) , 5.20(lH,t), 5 
-45(lH,d, J=5.0Hz) . 8.25(lH,s) 
[ 0 0 7 0 ] 

m 5 :N-(4-ty F*->;V^f l/>-H-fey> 3- fi -D-^*;l> n ~> F ©Kit 

L-* U > (1.06 g, 10.1 duo I) =£MeOH(50 L, 50**» <b U £ A (1 . 12 

ml, 10 mmoD^rilP^rtP Lfco •=£ C ^\#!l2-b)<D it^m (5.0 g , 10. lmmoD^rft] , 
TSO^^jlff Lftfg, 5% Pd-C(AD, 50%wet, 5.Og)03#£T, £ fiTM6Bf MS jtt*3R ft U 10 
ft„ «r ffl b fettHSAcOHCl .2 ral)fc7k(10 ml)^ ftp * mM L , tt * * 3 HI » , M^^Mffi 

Lfto Sl^ili)7A^nvF?7A (Chromatorex 0DS-1O2OT ; 250 g, * T? ?§ ffi ) 
THISLfco f# 5) nfcS * *7jc (100 nDfciggPL, SttK(50% £ft x 500 mg);£ira?L, 60 
tT*30^HaffLfc. iSttR*5BU«. 5 ffi ?S IS @ L ft . ff 6 *i fc S H ffc* 90* x 
(100 iDT'Sg^L, 6fe*§JI<£>»l2{b^1£!(2.38 g, 56.9%)**5fe„ 
: 165~175°C 
itffi^ft [a] n = +8.8° (c=1.0, H 2 0), 

'H-NMR (DMS0-d 6 ) 5 ppm ;2.49(3H,s), 3 . 0-3 . 7 (1 4H , m) , 4 . 0-4 . 2 (2H, m) , 4.56(2H,s), 
4.68(lH,d,J=7.5Hz) ,5.1(3H,brs) , 8.21(lH,s) 0 
[ 0 0 7 1 ] 20 

«6 : tr y f*~> v 3,4*-ja«y >ny- h u * a ©gig 

a) 3-^ X * y 71/- a 4 . a 5 -S? -0-7 -fe ^ 7V If 'J K*i/> 

a 4 , a s -s;-0-7-frf ;Hf!J K * >It S (33.3 131 mmol) * If y S>' >(350 ml 
)£?g$PL, 7k i$ T T * + v-i&ffcy X61.3 ml, 657 mmol) © If U V > (1 50 ml)?g?S*1.5 
I5M*»W-TWF Lfco miB*#*tttffc«» 40ttff»L, 15B$|ig8tff L ft 0 EJ&«* 
«£E*«L, aSfc*»T, Z-feh-hU/1/ (100 ml)Rtf7j<(400 aD^in*. 1 .51$ US ft & 
Lft D 28%T >€_77j<^i)Di, ?§^©pH^7.0fc L ftf£, M BE W *S L , 88^*7],^ 
■?h^7i (5/ y * y>l/250g. CHCl 3 :ile0H=10:i->5:iOil^»«-p»[iJ)TfaiaaL. «1E 
fh-a-%(25.6 g, 59%) ^?#ft 0 

1 H-NMR (DMS0-d 6 ) <5 ppm ; 1.98(3H,s), 2.05(3H,s), 2.49(3H,s), 5.14(2H,s), 5.31(2H 30 
,s), 6.9-7.3(lH,m) , 8.22(lH,s) 
[ 0 0 7 2 ] 

b) k*j/> 3,4'-i«'jyi 

W6-a)0{fc^!»(25.6 g, 76.8 mmo 1 ) * Z J - ;M 1 50 ml) * (100 ■DfCjSjSft. tK 
TkJ^T. 7^W\\L-f V V t> A (6.34 g, 154 mmol)£-7j< (100 ml) T~mm L ft fe © % in ^ , m 

st-itiiifLft. isos^tiii^ 2N-^^T-*fnL. mmmmik. as*A 7 A 

^ a T 1- 2* (>/ y ij -ir 7^ 250 g, CHCl 3 :Me0H= 5 : 1 -» 4 : 1 -> 2 : 1 <D jg & T* *g tH ) ^ W M 
Lfc 0 cn^7j<(254 ml){Crg^, -T^V^^^J^ (D0WEX5OIX8, 15g) ^SALpH3.2i:L 
fc^. *^A^DVh^-7A (SP207 ; 800 ml, 7k Tf ffi ) T? SIM L7c 0 |»77^->3> 
tiUffiHI^ 7k(300 m])fc»»L. ffittK(50% Sf*. 1.5 6 )?gAU 50tT*30^M 40 

tftc <*^i£^l, &&m^mm^(ommit^m do. 4 g , 58% 

1 H-NMR (DMS0-d 6 ) <5 ppm ; 2.44(3H,s), 3 . 89 ( 2H , br s) , 4.50(2H,s), 5 . 22 (2H , d , J = 11 . 7H 
z), 8.12(lH,s) 
[ 0 0 7 3 ] 

c) tf y f > 3 , 4' -is *c y > m -r v v *? a 

i6-b)©ft^ft (10.4 g. 45 mmol) * tK (80 ml)t ?gfg L IN TklEft-^hy^A^ftl^. 
TpH 10i:L, A7A7D'?h?7i (SP207 ; 800 ml, zkT'igm) T ffii^ L fc „ ifi77 
^ is 3 >^*J6, g ttK(50X S*. 1 g)^SAU 50°C T307>ra«ff L ft „ >i > ^ ^ > 

MSE^HL, x ^ y -;M40 ml) t ->*ai^;Vai- x;K300 m 1 ) £ So * , *Ff tti L ft 50 
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8i«53!U mmT&mv. &&m&vmzit'&® o.63 g , 85%)^#fc 0 

MM ■ 190—200^ 

'H-NHR (DMS0-d 6 ) 5 ppm ; 2.28(3H,s), 4 . 37 (2H ,d , J=3 . 5Hz) . 5 . 07 (2H, d , J=5 . 9Hz) , 5.2 
2(lH,brs). 7.89ClH,s) 
[ 0 0 7 4 ] 

«7:trUK*S/> 3,4' -MVlV L> 

«6-b)©ffc-&» (20.0 g. 86.5 ramol) %7k(500 ml) fc & ftp L tt ft V $T * 5/ t> A (1 . 6 g) 
^flo x. XpH 7.5 fel, ^^A^avh^^A (SP207 ; 1 ,000 ml. 7j< t? jgffi) t'ULft 

0 IW77f ->3>%*J6, SttJE£(50% Sf*. 1 g)*gAL, 50"Ct?30^W**f Lfeo 

j* ^T^^^aSK Mffi&HL. V(40 W m Lftg B B B ^7j® ME 10 

T^^L. a&ISS©^iaft^» (12.2 g. 58%)%»fc. 
gfc£ : 230"C«± 

'H-NMR (D 2 0) <S ppm ; 2.42(3H.s), 4.60(2H,s), 4.83(lH,s), 5 . 38 (2H , d , J=12 . 3Hz) , 8. 
02(lH,s) 
[ 0 0 7 5 ] 

«06-a)©<b^«r(l.O g, 3.0 mmol)^^ ^ y-;KlO >K 7jC ?f> T , KSlTkSS 

^ h V t> A (0.50 g, 6.0 mmol) ^ 7k (10 «l)Tfig»bfcfe<OftDn*, ^ S Tf 24B# Pa3 ft # L 
fco 2NSiT'^at, Mffi«*ift, JSitfca^A^nv h^^AO'J it r ft,. 30 g. CHC1 3 
:Me0H= 4:i-»2:iOg-&»«-Tfi«ta)Tf«»bfc 0 i «77 i' 3 >^SElit, Si^ 20 
7k(10 «l)fc»jSb, Sffl*7Af PVh^^A (Chromatorex ODS-1020T ; 30g. ?J< T? *g 
ffl) TfflFSUfeo B«7^^S/3>*30«lS-ffaffi»«a. ffitt^(50% 1 g)^S 

® (0.299 g, 34K)£*#fto 
: 137~140^C 

1 H-NMR (DMS0-d 6 ) <5 ppm ; 2.39(3H,s), 4 . 49(2H , d , J = 6 . 6Hz) , 4 . 61 (2H , d , J = 4 . 2Hz) , 5.1 
4(lH,t), 5.93(lH,t), 8.17(lH,s) 

[ 0 0 7 6 ] 

M 9 : U is > 3-?-D-?jl/3 v- F&&ti&©iaig 

f»l-b)<Dffc-&» (2.0 g. 6.0 mmol)^7j<(150 m 1 ){C ?g §? L . 1N1S^(6.0 iD^ilQi, g 30 
fiT? 1 iriltftfcf , 3*c*«£Ee*Lfeo aat*oc*y— ;K130 mDtTkClO m1)E3B 
«ET».*L. ft»«(51C)T-5B F^SP Lft„ H ffi L ft S£ H * 5 a§ L , MEE^JSL. 6fe*g 
S©Sffi<t^ft (1.84 g, 1R*83%) *t#fto 
ifcltftg [a] ,= +1.7° (c=1.0, H 2 0). Uj£ :166~170-C 

1 H-NMR (DMS0-d 6 ) ,5 ppm ; 2.73(3H,s), 3 . 3-3 . 4 ( 1 H , m) , 3 . 5-3 . 7 (2H , m) , 3 . 7-3 . 9 (3H ,m) 
, 4.7-5.0(12H.m), 8.47(lH,s) 
[ 0 0 7 7 ] 

m 1 0 : Uy Fti/> 3-a-D-^;V3->HiDlS 

a) 3- ( 3 , 4 . 6 - h V - Q - 7 f- A* - a - D - # A, n tf ^ / ~> ;b ) - a 4 , a 5 - 'J - 0 - 7 -fe 

^ ;I/ fc° U K + ->y 40 

a 4 , a 5 - - 0 - ^■fef ;Hf'J F 4^~> > ^Stig (0.67 g. 2.34 mmol) CHC1 3 (10 ml) 
fc ffiaNaHCO s *»Jft (10 mD^tax. . £ fi T 1 B# Fb3 « # L ft ft , M B * ft Si A % 7k T? 8E 

^Lft 0 *ra«**s*M g so 4 ?§«*Mffig£Lft 0 t#e.tiftafeia# (0.59 g 

) t3,4,6 - H) - 0 - - ^ - D - ^";!/3lf 7 7 •>;l'7n7^ F (0.50 1 . 54 mm 

ol) Sh^iXlQ iDESSl, t jl 5 — $/- 7X4AC0.50 g)* fill*.. S 
T. 100*CT?2BtW. «^Lft 0 SJS?S*jSBE««tt. 9»**7i^PT h ^f^A ( -> V 
tlV)V ; 50 g, n-'\*Hj->:»||j:^^ = i:20ig^}SKT?Sffi) T*lILTfSfi^-f/l' 
©^IHft^fe fc 3-(3,4,6- h U - 0 - 7 - & - D - ^/I/ n If 5 V > ;V ) - a 4 , a 5 - 

■0-7tf*»;'JHti'^!)l*(!l (0 - 38g. IK * 46%. a : |8 =0. 3 : 0 . 7) * t# ft . 
1 H-NMR (CDC 1 3 ) <5 ppm : 2 . 0-2 . 2 (1 5H , m) , 2 . 59 (2 . 3H , s) , 2 . 67 (0 . 7H , s) , 3.4-4 .8(6H, 50 
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m), 5.0-5.6(6H,b), 8 . 35 (0 . 2H , s ) , 8.38(0.8H,s) 

[ 0 0 7 8 ] 
b) UDFtfy.S - a - D - ? )V rr -> F 

Wl0-a)©{t-&«l (0.37 g, 0.69 mmol)^ ^?/-/K4 ml)i;7j< (2 ml) fc ?g 8? L . * 
1S»#T* *»tt:* U -> A (0.34 g, 5.15 mmoO^iP^. ?g it? £ ft ft . ^ S T? 1 Eg F.S » 

» l fc 0 &!&mit utMMT'tpm l. (i4 mo icmML. lmwti- 

V V ? J±MWm (l.6ml) £ jB - n is ft — -if (* U .x v £ 71/ g£S it « „ 7-t>K4 
4mg. 147 U) Itbnx.. 371CT?14«fIBIv ^>+^^-ftfc„ £ fS » * M JE » lift „ * 
=7 L> 5 D V h >?=, A (Chromatorex ODS-1020T ; 10 g. TkTrgfcH) T'ISlft, # £ ft ft 
0***00 nDicSSL, SttK (50% gffc, 10 mg) ^SAL, 60*C T? 30# W , MWL 

ft 0 jgit»*iiai»x ***ffe*L, 'a&iss»*©aiaft^» (54 m g , ir* 24%) 

«fc o TfiD7j<^^^ a S/$f — -If (D7->itS, Saccharomyces cerevlslae 

* t£oT^^teiin7j<^ijnify k + > an 21 m l ft c t a> 5 , c © ft f& © 7 
/v-aa a mt*& s c t tfjtssnft. 

JtffiSfcft [0],= +141,8° (c=1.0. H 2 0). Hj£ ; 201~202°C 

'H-NMR (DMS0-d 6 ) S ppm : 2,49(3H.s). 3 . 1-3 . 5 (3H , m) , 3 . 5-3 . 7 (2H,m) , 3 . 8-3 . 9 (1H , m) 
. 4.5-4.8(5H,m), 4.9-5. l(3H,m), 5. l-5.3(2H,m) , 5 . 45 ( 1 H , d , J =5 . 3Hz) , 8.16(lH,s) 
[ 0 0 7 9 ] 

t!y F^v-y 3-jS -D-^;l/3 i/ FOO.5* (w/v) **« (pH 6.7) 0.3 ml£rl Misgjff^ 
X7>7*;KcifAL, D65*g^5>:/ (Sf) *14Bia» S§ ft L ft „ B& » tt M T? fr V, 
JSfittl3.000Lxfc Lfto HftfHUv igiiat, i»7B«, j£ *f 1 4 B ft © It > ^ 71/ * HPLC 
T»»L, lfyK*5/V 3-/J-D-^;l/3 -> K#**W^Lft 0 B«S©IlK'iF-*i'> 
(pH 6.7£P«g) CO^Tl«Oiil5fil\ iS^itKLfto HPLCMgftttttJttTOl 

*7i, Inertsil ODS-3 (5jim,d> 4.6X150 mm, GL Science Inc.) 

itfffi 7thzb'J;l/ :0. l%(v/v) b y ~7 □ , 5mM sodium 1-hexanesulfonate = 
1 :9 

tfUM 0.5 ml / min 
$ttB UV 280 nn 
*7A£S 40°C 

SI^SlBlc^t. iSit y F + ->>tflBTIi t tif»||Sti58lc»L, tf y F 
3-->> 3 - /i -D - ^ ;V 3 i/ F B 1 4 S Pi 5 > ^ I « L T » » I ti f , ^Sttttffegt 

isi±LT^5cttf64>oft„ sft, mm \> y k + -> t «t ►> 

fitSOKSLT, fcf»JK*2/> 3-p-D-y 71/35/ F * » jR T? 14 * 6 3 «> 6 ft ft o ft 
[ 0 0 8 0 ] 

Stii2 (kr»7K*S/> 3-?-D-i?;I/3v'HOi$Stt) 

lifHt'/f 3- /S -D-^ 71/ n 5/ F 00.556 (w/v) (pH 6.7) 0 . 3m 1 * la 1 ^ jQ X 

7" >^7l/(C^A I3fettiT*50°C(i:Softo 90 B FtB iO L . ^ CD ^ It > ~f 71/ ?r HPLCT ^ 
«f (^*f*#{±K^^tJ 1 tmn) L. li«iFt^ 3-/S -D-^7l/3 -> F^-fi^iiJ^ Lft 0 
BilfiOtitlf'J F + f> ( P H6.7tciBM) fcov>TraS.©«i3g*ff W gi^JtSLft 

Bl%S2BKSt. 50°c. 9ob ra©lrag-effl»e y >**tt20%###-r 3 ©fc: 

*fb. lf)F*-» 3-/5 -D-^7l/3 FSB t A, ZftMLKfri Tc„ Sft. 50°C . 90BHB 
©JoS-pififtlfy F*->>*ffijR3yStfe{i-3Bfe-r*©fc3*L, f'J F*->> 3-g-D-^7l/ 
3 F zkjgJS B «fe L & frt> ft „ 
[ 0 0 8 1 ] 

umm3 (e>j F + i/y 3-js -0-^71/3 -> p«K«&tf si 3 {ueH»fr© 7 , es^'i4) 
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U'J K + fV 3-0 -D-^;1^3 ~> KttM, KVFt*-* 3-(!-D-^;l/3i/ h\ If y F 
^ 9" 5 v 3- 0 -D-#* ;l/3-> F, if U F * > > 3-0 -D-tf 5 * F > F & ffi tf U K + ->> 
^n^tlO0.5% (w/v) ( P H6.3-7.2{CHC13?J±Na0HT-|Iil) 0 . 3ml £ 1 alg A" 5 X T 

>^";bft^A Kf&M 1 t P3«©-ftJSllf &tf HPLC5£M*s C ft o ft„ 815S3lEi 
11^ U F*S/V#lBT?KfcA,H#«?£ftS©K:*tL» K'J-P + fV 3-0-D-^;l/ 

3- >FISI, F + t5> 3-0 -D-y;l/3 ~> F. kf U K + •> V 3- 0 -D-tj 7 ? F =/ F 

ft, trUF*"**-^ 3- j8 -D-^;l/3~> F fco^T S^tttt W 6 sb» fc IrI± LT^fto £ ft 

-0 -D-?*/l/3 F*Jfi»Jfi» t° 'J F 4- -9" - )V 3- 0 -D-^';b 3 y F . U'JF*»3y 3-/3 -D 10 
-{'*3'>.F, trUF + S/V 3-0 -D-# v ^ F F ©&*MM L ft o fc 0 

[ 0 0 8 2 ] 

tfUF^'>> 3-0 -D-^";b3 3/ FJfiflfcJS. ^ V F 4^ if - 3- 0 -D-^ ;l/ 3 U F . If U F 
4^ -9" S v 3- 0 -D-^;l/ 3 F , if U F 4 v > > 3-6 -D-^T ^ * F 2/ F . UliyFtf^ 

. if y k*-9- — ;i/ffi»«atf tr y H + ^5>iia*tifhoo.5)i (w/v) *»ifc(pH6.3- 

7.2KlHClXttNaOHTfilS) 0.3 ml£rl il§iJ7X7y^/l/tl}A L, M8lM 2 t mmtc , 

sotinS&tfHPLC^W^Ro ft 0 glt!4Sfc:^t 0 sox. bob HB © in S * » if 9 F 

+ ->V^*5l5%, U U — 7V*»*««55%, If y F 4-9" ~ >J!tt»ltttf85**«3-»T s 

OKJtL, U9F*fy 3-?-D-y^3i/HilI, + 3-0-D-^;l/3 F 20 

. F**5V 3- 0 -D-^ A- 3 S/ F » tf 'J F 4 -> > 3-8 -D-^f 7*F«>KH:Ki:A,£# 

8? L ft -=> ft „ Sft, 501C, 90S M ©iOSTig^ tf 'J F 4 1 ~> If y F 4^ 9" — ;P M.M ft> 
If y F + >ffi»«*»«#«Jtftfc:*fe-rs©fc:*f If >; F*->> 3- 8 -D-jf ;!/ 3 ~> 
FtS&ig, If y F > -9" — )V 3-6 -D-^;l/3 is F. If y F 4- 9" 5 > 3- 6 -D-^ -> K, If 
y F4- -> V 3-6 -D-#5 % V is F ©ft *»« B * fe Lftfr o fto 
[ 0 0 8 3 ] 

&B0!I5 (N-C4-tf y F*->^ ^ bV)-L-fe y > 3-)3-D-?;l/3->F©)t$gtt) 

N-(4-lf y F + ->/Mf L' >0-L-fe y > 3-0 -D-^/l/ 3 FR iSK if 'J F 3- > > *l 
^ftl©0.5% (w/v) 7fc}§iK(pH^HClX{±Na0HT?PS)0.3 ml^l »1§*"7X7 y7;HtgA 

KgsPJ 1 t lRl«©7 i eBg*fSt>*HPLC^S^fc c ft o ft 0 fcSjfl^gl 5 atc^-T. IllJ'J 30 
F 4^ S' > & 1 0 S t A, E » 8? $ tl 5 © ft L , N- (4- If U F + ->/M^l/>) -L-fe 'J > 3 
-0-D-^;V3-> FH14BS7 V ^"ffi » L T t, » » h tl f > 3fc3EJgtt # Inl ± L T 
C fc ^ fc> o ft c 
[ 0 0 8 4 ] 

l£i£®l6 (tf ') F4->V 3,4'-f«'jyif Fy^ARtff'J F + i/> 3-V >M=- 9" h 

y •> A©7ts^tt) 

tf y F 4- 5/ > 3 , 4" -* « y > H 9- F U -7 A R if If 'J F 4^ S" > 3-U >lZt h »J f i»0.5 
% (w/v) ?Jc?§?g(pH6.5-6.8icpS) 0.3 ml* 1 »1§^7X7 > 7 ;Mc §>t A L . KRW 1 

(BI«©7 , eM*fS.O*HPLC^M^:*; £ ft •=> ft o £ M^: IS 6 0 fc: 0 «»tTU K>S/Vtfl 
H-PBfcA,H»»Stl50t»b, If 'J F 4- 1/ > 3 , 4' -BJ « y > ft 9" F 9 •> A It 1 4 B B€ =7 40 

4- S/ > 3- y > M ~ 9" F y A fe HJ & *^ K S S tt *^ [p] ± L T ft o S ft v ig^ \> V F 4- 

~> v?j<m?s^7 l eM*rtc ct t> . ^^fet#fe-r 5 ©{cm l, tfyF4—>> 3,4*-^«y>m 
9- f y ^ A*»ffltstf vf y F4-->> 3-y >^ = 9- f y ^ i»7k»*tt»fi l ft ft □ 

[ 0 0 8 5 ] 

MiS#i7 ( tf y F 4 •> > 3,4'-SattU A©7fcfi^tt) 

If 'J F + -> ^3.4" -Stt 1) VI V •> »i 0.5»(w/»)*»» ( P H6.5-6.8fC^g) D.3 
■ 1*1 ml §A'7X7>^;WcifAL, KMfl 1 t m«fr TB-HOttlSftfRtfHPLCSafcfi 1 
Soft. ei%i7gt.it. 
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mmM8 CtfUK^'>> 3-a -D-^;l/3 is F * » » © 3fc J6 ft ) 

t?U F^~>> 3-a -D-?";I/=i~> F 0.5%(w/v)*»« (pB6.5-6.8tll) 0.3 .1* l ml 
§**7X7y7;l/ESAL, KMfi 1 Httic 1 B H <D*£IK#a tf HPLC5£ft Sfrft o fc. 

[ 0 0 8 7 ] 

St»«9 (try 3-M?- h- y f Affi^SJO^ff ft) 

UyF+fyS-itlth'J^iSift (The Journal of Biological Chemistry, 262, 
pp. 2642-2644, 1987) t«oT^)SLft„ K 'J F + J/V 3-I»t h ') >) i 0.5*(w/v)* 

S?& ( P H6.5-6.8tcpft) 0.3 B i«i ii8**7X7y7;K^AL, 3£ M 0H i fc mtHlc 1 
4 BIBOftJHIt&tfHPLCMfcfTftofc. *SHI£S?t9l3fc^-r o 
[ 0 0 8 8 ] 

tttttti io (try f*->> 3.4* -««u )- u ^A©M£tt) 
e»jF*->> 3,4" -■« t M> f i» tf ii i; »; F + f > o.5i Cw/v) *i§M( P H 

6.5-6.8til)0.3 1 Blgf 7X7y7;HrMAl> Kl£fl!i 2tiSfc, 50T S 

atfHPLC«-«*fr-3fc. ei^SlOltito 501C. 90BM©iqiaT?ffiBlt:U F*S/> 

Lftfroft = $ft. 50°C. 90BM©liDigTlik- U F * St fe fc « fe-T S <0 K 

*fL. If U F^^> 3,4'-S«'J >^7- h »J 9A*S«litfiL4*"3ft. 

[ 0 0 8 9 ] 
StltH 11 (a--> 3 >) 

-tr t> 5 FE^I o.i g. 1,3-7^ i/yifya-* 2.5 g. i/*7nifi/y^y 3 -;v 2 .5 

g. ;l/^7^> 0.01 g^80r fC TifJ?S L^BJ ft 5 S T*m.n L ft 0 35tS 

. mW L ft # 5 If 5? = > B 6 M «.{* (If'J K^i/>3-^ -D-^;V n -> K , (fVF + f^ 3- 
J-B-^*3S'KSiS,-Xtti;iJ>*5'> 3,4' -BS « »J I- »J * A ; JWT. KM 

1 1~1 6Kfe^T rt£^ = i/B6SI»«:j it^l^ttt±E3 00^fni»0»J(* 

o.i gxatf y f^~>> b y o.i g ©^t n^t, y;nf F-;i/ 

izm^m l.o gsrfii* 90 ii*ioAT»»t8ST?a»L, 10% ^xyi*MffitT 

pH6.4tL> ^©SK tttBzkfcTlOQ ■lfclBBLn — 3/h VfcLfto C © SI Hi ft 

KTttjBSkLTO, 67J1873. a 307J lux • hr ©^t|L If ^ 5 > B 6 iiftOfil^ 
f5W SU3fe, 50°Cfc<£#L. 0, 140. 17-/3. 21r RSttcUmm 1 fcffi«<OHPLCi£fc: «fc S 
l££ 5 V B 68§3Kj*©j£«#fr^fco 
[ 0 0 9 0 ] 

^V^MItCS^^mi lBt^t. «» tf U ->>*|tJlB#3B © 1875 lux • hrT'42% 
g!# t ft ») . 5B ©3055 lux - hrT'li 2? 6 fc 30%g|# kft >)g t A,if^S?n50t»t, 

le a » T' % o ft = 

[ 0 0 9 1 ] 

M^fiSJ 1 2 Cf* 

^^^flgte^^^l/^^yi/^hy^A 10.0 g. #V **i/x.7-U>7 A>$-?]s3L — 7- 
F 'Jf A 20.0 g. ^^'JA^^^^TS/BS^^^y 10.0 g. ~>7gtflgBJ®? 
^"ai^y-^TSF 4.0 g. ynifl/y^ij3-;l/ 2.0 g, e^5>B 6R*tt 0.1 g. 

/^^-^ ffiift^ o.oi g *mm7k 40 mncipx. 1 7o < cfcS[jzg vmm l ft 0 35<c 

ttTSTftSS, 10% ^ i > 7j< ?g ?g S;: T p H6.8fc L. ffl«7j< Jc T 100 ml fc g| 

8lS/t>^-Hft. coiSH«k:tta:i8t¥*«gj&&na*c-3fc„ BBS! L ft «> + > f - 
ml An, D6 5l«7>7-|CTiigtLt0, 675. 1875. a 3075 lux 
- hr tf)*tfLt^5>B 6ll*©£l$ffl\ Brjjfc. 501C ffi # L . 0B. 14 B. 1 
>rft. 2*^«fclf*5>B6ftH»*OS«*±ia*SIBOTl 1 |B}tR(cHPLC?!£ It cfc «3fro 
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[ 0 0 9 2 ] 

7>7I«©gi^S 1 3 Stc^To F*->>^ Sgftf3B© 1875 lux • hrT'60% 

5B ©3075 lux • hrt?tt58%a#K:S-p^«f ^tlS©lC^ ^?5>B6l 

50X LfegS^I 1 40{C^-r o e?5>B6RI#:a, ^ < £ ft & ^ i$ 

[ 0 0 9 3 } 

il 3 (II) 10 

> 5 mg. L-T X^^^^^^* 'J ^ A 0.4 g. fr^m. 5 mg. * 
*>W> 5 ng, 5 mg. A^^ + i'glf S^f ;H0 ig, ^nn7^7-;V 0.1 g. 

*£#5>B 6i*ft0.1 g£M«LfcM7k70 BlttigSLfeo J§»^> M L fS§S7K 
ET100 .ltSHLgStLfe. C©tSta^fcfiftS^#=£i6£ft#7>-pfc„ P3»Lfcg 
lti**7Xl(C6 ilAn, D6 5lX7>^l:TiIitLT0, 67], 1875 R 0 s . 3075 lu 
x-hr ©7tfc«Ll£25>B 6S§j»ft©S£M:£±IBSlSIMl 1 £ HO 81 ic HPLC& £ i: K> fits. 

[ 0 0 9 4 ] 

5r >ymM<Dmm^m I 5ItSt„ S^tf'J F + ~> >#$|&f3B © 1875 lux - hrT'68% 
m&tfZ*). 5B ©30751ux - hrTMi49%g!#fc: S ft £ (DlcM L. t*?iVB6l 20 

##: tt 5 0 P*3 ^ > y & b T & # S? fct iS A, ^ H. S ft -T , 3t$£tt^fiS£S!ffT^of c 

[ 0 0 9 5 ] 

m i 4 cam*') 

y wm 4.6 g , rxA^f-A o.oi g, ziLi/m. o.i g . mit-r v u ^ a 0.02 g . 

ig{t*U>>A 0.02 g. IftTy*^')^ 0.01 g, tSA;Vv">A 0-04 g. t£ * 5 > B 
6 M^ffc 0.01 g. L-7* X/S^ ^>^"7- h 'J 9i 0.07 g. l-i? )V 5 = b U * A 0.0 

2 g, L-r;l/^-> 0.02 g, ®S 0.1 g *W^7j< 70 iltTiiL, * © « . mWAoc 

tioo ■nciissEbtts* t bfe 0 £i (ommmtcmttsttt £ &m&b zti&fr-? tc a mmLtz 

«8**«5X)fil::6 mlAft. D 6 5 fi)t7 >^ tTfiBfi t LT 0, 675. 1 875 K: £>* 3075 30 
lux - hr ©3fcfc:WLl£*5:/B6Bi*#©j£**±MiS08l 1 t M « HPLC& Iz «fc *) ff 

[0 0 9 6 ] 

7 >^iS»0*SS*m 1 tf y F*~> >#J»» 3B ©1875 lux • hrT'68% 

^#£&t>. 5B ©3075 lux • hrT ii 56%g|#k: $ T* # 2 ft § (OKU L „ l£ 3? 5 > B 61 
»<*t±5BB^>:/JS!tLTfc#»tiKfc^2m&*i-#\ ft S S ft # & f& £ & » T & o ft 

[ 0 0 9 7 ] 

«l 1 5 (F^7-F) 

» 19 10 g Iz ML Z 5 > B 6 31 W f* 0.1 g?t iD * T m — fc ^ L 7c . 2 £ JC . -9" it 5 40 40 
.0 g. *I?>;^30.0 g> f Y 5.0 g, £ i >^ 0.001 g. h U A 1 .0 g 

, git^^ 0.01 g, ffiM& 0.01 g. V;VVL>m 0.3 g. 7 , otfb>y J 'j3-;V 5.0g*MS 
CiP^T±5-tc^-g--r§ 0 Cftfc*f^7j<^-tox.T100 gtllL^-Cig^-L, Fy^7 
— F fc L fc o 
[ 0 0 9 8 ] 

WHibfc F? ^7- K*->^ U- tC5 gAft. D 6 5 St« ^ > 7fc T LTO, 6 

75. 1 875 Rtf 3075 lux -hr ©7^^®LE^5>B6p^^©S«^±5B*i5Sf!ll 1 t R« 
{CHPLCffiiC ±Ufj6oft 0 

7>7'Ilfi?)M*i 1 7 Sfc^-To ^Klf V F*5'>tfJIB»3B<D 1875 lux- hrT-90% 
»ffk4l>, 5BO30Slux-hnfB85*a#fc$Tf»)San«OfcWL, Vf ^ = > B 6 R 50 
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[ 0 0 9 9] 

m i e csg-a-^fbK») 

**S/!>Agi*±ES»«l 1 £1*0 «fcHPLC8ifc:«fc ofc„ <Bb. ^>bf >iA 

[0 100] jo 

nt\ e^fcH3it«ffiStt©iB[i±36i«s«)snfco 

[0101] 

h^VKArt/S/^A 0.1 g, f^yB6ilft 0.1 g *mm7}<fcT mm V 100 m 

«#bfc„ OB. ]4BRtfHrfl»fcaa7tttt%fiSLir?5>B6||*#atf/<>hf 
V»*>I/S/!> 2»S«*±a2^*« 1 1 t IHttifcHPLCffi *c J: t)tJ§ofe 0 fib. ;<Vhf> 
& # 71/ ~> ^ A <D frWi m ffi. A ii 210 nm* 4jg ffl b ft „ 20 
[0102] 

Klftftl 1 7 C*««IBfc J: 7 = >4jS«J*iJ&tf*niia^S*K») 
[0 1 0 3] 

V •> X * * © B 1 6^-7/-Vlg*«BBS^r<£fflbft 0 2ft0 6 5t7l--h!e 1 0%FB 
S tfiM EMgi^Iffct), B16^^y-^fflBS^jfffib. 3 7t, -HffcSfSitfi 
5 v o 1 %f(CTfIlfe„ t^3>B6lift ( If U K * 5s > 3- J8 -D-^;l/ n 

KXfct y K4^>> 3-/5 -D-^;l/n -> K«Btt) II?H)f lig^S 2 0 g t^tl 30 

M^r^SnbfCo HBigfttfclifctr, 1 ttO^U- hto^T. «««U^Kfll««i ( P H7 
. 0) tTa^LfttleIiRL« B 1 6 * => J - v ig « ffi BS © 6 ft g n •> 100 p g/n 
lltMmt LTfitTOSIpfcTSFffibfeo 8»tt(T«)«fc35t. a*. + tt r*fjjgfc|ig 



[0104] 

[a i ] 

PN-3-jg-G 
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[0105] 

ate^bft«s*A»&» 5 > b &mmft (t° y k*->> 3-0 ~> nstft: y 50 
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K*~>> 3-p-J)-7?V=i~> FiSHig) tt « ti ft ;* 5 ^ f£ «J $!| 3& S f £ W £ * 
[0106] 

>B6t§»^ (l^'J F*->V 3- )S -D- F ) at>*7;V7f > cajfcttisias) 100 

/i M^igififp tcjgsfti L ft „ 5£4Ug*gi3£g!%?T^> 5Bl©ii> «UB%@«Rb, ffllStfc* 
iW J£ L ft , iBrtO^^-V^glbft,, ^^□ivha — ;l/ fc L T , tt«**ita*.;fct> 

[0107] 

l£ * 5 > B 6 8§*ft (If U F + S/V 3-/3 -> F ) It. fl& O SI 3 £ fi 3* 

[0 1 0 8] 

v t w « * c a ^ ft „ 

mm (K^«B»»sa) oiu 20 

t^'i K4=->> 3-0 -D-^7l/ n ~> KSiSStf 1/ >F'J7S yEiflEt> V V A 

ft (DETAPAC) £r S jtpj ^ 1 0 0 0 : x )V 7 )\, n - ;y = l 
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